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Rosolv e r I /O T e rm i na l Structure and Method of Conn e ct i ng Reso l v e r 
Thefeb vTERMINAL FOR A RESOLVER 

CROSS - REFERENCE TO RELATED APPL I CATIQ NSCross-Reference to Related 

Applications 

[0001] This application claims all r i ghts t he benefit of prior i ty to Japanese 
Patent Application No. 2002-279578 entitled "Resolver I/O Terminal Structure and 
Method of Connecting Resolver Thereby," naming the same inventors, f iled on 
September 25, 2002, (pond i ng). claiming priority benefits under 35 USC §119. 

BACKGROUND Field of the Invention 
[0002] The present invention relates to reso l v e r I /O t e rminal structures that 
can endure uso resolvers. More particularly, the present invention relates to terminals 
on resolvers that may be used at high temperatures , and to reso l ver conn e ct i on 
m e thods us i ng sa i d structures . 

Background of the Invention 
[0003] Resolvers are electrical devices that are most often used as angle 
measurement transducers. Various types of resolvers have been developed in order to 
reduce th etheir size of the resolvers and increase their performance. — For examp l e, 
th e r e are r e so l v e rs that are structur e d by provid i ng p i ns in an i nsu l ator extens i on part, 
wh i ch i s i nt e grated w i th th e i nsulat i ng m e mb e r, wh e re the stator co i l wir e s ar e 
conn e ct e d to th e se p i ns and th e l e ad l i n e s or connectors ar e th e n connected. (See, for 
examp l e, Patent Referenc e 1.) Those reso l vers succ e ssfu ll y reduc e d the us e of 
insulat i ng mat e ria l , and successful l y r e duced the reso l v e r s i z e , by connect i ng th e stator 
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co il wires to tho pins oquippod i n tho insu l at i ng members. — Howovor, bocauso th e 
insulating extension part was i nt e grated w i th tho i nsu l ating memb e r, th e r e was th e 
drawback that [tho structure] was weak whon it comes to retract i on forces. 

[0004] On th e oth e r hand, th e r e w e re also roso l v e rs that had conn e ctors with 
either female connector p i ns or ma l e connector p i ns integrated with an One type of 
resolver includes insulating Govef ymembers. To connect to the resolver, pins are 
included in ord e r to i ncr e as e an extension part of an insulating member. The wires of 
the aforemention e d r e tract i on force, whore not on l y wou l d tho aforem e nt i oned stator 
co i ls b e conn e ct e d c oil of the resolver connect to said conn e ctor p i ns, but a l so e xt e rna l 
conn e ctors could b e conn e ct e d to and d i sconn e ct e d from said conn e ctors fr e e l y. (See, 
fo rthe pins, as do the lead wires or an electrical connector on the resolver. An exampler 
of such a resolver is disclosed in Japanese Unexamined Patent R e f e r e nc e 2.) A l though 
th e s e r e so l vers wore strong Application Publication H 10-309067. Making the resolver 
smaller reduces the amount of insulating material. But because the extension part with 
the pins is integrated into the insulating member a smaller amount of insulating material 
renders the extension part more susceptible to breakage when it com e s making an 
electrical connection to the aforem e nt i on e d r e tract i on becaus e th e y wer e equipp e d w i th 
connectors that had connector p i ns i ntegrat e d with th e insulating cov e r, r e duc i ng the 
s i ze [of sa i d r e so l v e rs] was d i ff i cu l t resolver . 

[0005] There wor e a l so Other types of resolvers structured, as a way to 
reso l ve include connectors with male or female connector pins that are integrated with 
an insulating cover of the aforomontionod problem ar e as, by providing term i na l ho l ders 
w i thin notched parts fabr i cat e d at a part of resolver. An example of such a resolver is 
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disclosed in Japanese Unexamined Patent Application Publication 2001-330472. The 
integration of the out e r p e riphery of a r i ng - shaped stator wh e r e le ad l i n e s w e ro provid e d 
ate wpins with the ax i a l d i r o ction of insulating cover makes t he r i ng - shapod 
statefr connectors mechanically stronger. As such t external connectors may be 
attached and whef eremoved from the various cov e rs w e r e made f l at in ord o r to ach ie v e 
a structur e that was th i nn e r and that had a sma l ler d i amotor. (So e , for e xamp l e, Pat e nt 
R e ferenoo 3.) resolver with ease. The wires of the stator coils connect to the pins. But 
because the pins are integrated with insulating cover, reducing the size of such 
resolvers is difficult. 

[0006] Yet other types of resolvers have terminal holders within notched parts 
on the outer periphery of a ring-shaped stator. An example of such a resolver is 
disclosed in Japanese Unexamined Patent Application Publication 2001-56237. The 
lead lines to the resolver are along the axial direction of the stator. For these types of 
resolver, the various corners on the resolver are flat, resulting in a thinner structure with 
a smaller diameter. 

[0007] Further, all the above-described resolvers operated at normal 
temperatures and could not withstand high temperatures. An example of a high 
temperature resolver is shown in Fig. 8. The stator of the resolver includes a stator core 
100 comprising multiple layers of plates. Stator magnetic poles 104 protrude from the 
stator core 100 towards the center of the yoke of the resolver and have multiple stator 
magnetic pole teeth 103. The wires of the stator coils (not shown) wrap around the 
stator magnetic poles 104. Two insulating members 101, 107 are on either side of the 
stator core 100. The periphery of the stator core 100 includes protrusion parts 102, 
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which in turn include grooves 108 to hold the lead wires 111. The grooves 108 also 
include terminal plates 105. 

[0008] Fig. 9 is a diagram illustrating a terminal plate 105. The bottom part of 
the terminal plate 105 is rooted in the groove 108 and has a rim-shaped weld part 120 
at the top of the terminal plate 105. The weld part 120 is bent and has an end of stator 
coil wire 130 attached to it by resistance welding or high-temperature soldering. The 
stator coil wire 130 is also wrapped around the top part of the terminal plate 105. 

[0009] Fig 10 is a diagram illustrating a lead wire 111. The lead wire 1 1 1 has 
a core 109 and a covering 106. Some of the core 109 may be exposed at the tip of the 
lead wire 111 by means of a mechanical or chemical process. Returning to Fig. 9, the 
core 109 is wrapped under the weld part 120 of the terminal plate 105. 

[0010] The resolver of Fig. 8, however, is hard to miniaturize and manufacture 
through automation. For operation at high temperature, the insulation on the stator coil 
wires 130 is highly durable, for example polyamideimide insulation. The connections 
reguire resistive welding or high-temperature soldering but the weld part 120 must be 
large enough to accommodate the electrode of the resistive welder. Also, as the 
terminal plates 105 are in the grooves 108 during welding or soldering, it is difficult to 
reduce the size of terminal plates 105. 

[0011] Additional problem with miniaturizing the resolver of Fig. 8 include the 
removal of insulation on the stator coil wires 130 in order to perform high-temperature 
soldering. The mechanical or chemical method for removing the insulation may affect 
the reliability of the resolver. Also, the automatic winding eguipment for winding the 
stator coil wires 130 on such a resolver may be complicated. 
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BR I EF SUMMARY Summary 
[00 1 2] I n gonora l , in a f i rst aopoct, tho prosont i nvent i on i s a roso l vor I /O 
termina l d e v i c e i n a r e so l v e r e qu i pp e d w i th A terminal for a resolver is described below 
to address the need for a stator assembly e qu i pped w i th a coro whoroin thoro aro 
mult i p lo stacked p l ato - shapod un i ts w i th protrud i ng stator magnetic po l os sturdy 
connector for resolvers that hav e mu l tip l e stator magn e t i c polo teeth in a d i r e ct i on facing 
a conto r operate at high-temperatures. One aspect of a yoko part, one i nsulating 
m e mb e r and anoth e r insu l ating member equ i pp e d on both sid e s of said stator core in 
the ax i a l d i rection, and a load lino invention is a t erminal that includes a terminal block 
wh e r e in th e stator coils, which ar e wrapp e d on tho stator magnet i c po le s, ar e conn e ct e d 
to le ad l in e s; wh e r ei n said l e ad li n e havinq a top side and a bottom side. The terminal 
block not on l y has omboddod w i thin it fasten i ng pins for w i nd i ng th o st a tor co il 
term i nals, but i s a l so prov i d e d with mult i p le a lengthwise open through hotesgrooye 
between the top side and the bottom side. The terminal also includes at least one flat 
terminal disposed widthwise on the bottom side of the terminal block and has a 
traversing the t hrough groove in the d i r e ction in which said mu l t i ple through ho l es are 
li ned up, and e qu i pp e d w i th flat terminals, provid e d with . Each flat terminal p i n parts 
that contact sa i d l ead li nes and stator coi l wir e s, and aro e qu i pp e d hor i zonta ll y on sa i d 
lo ad l ino term i na l b l ocks so as to cut across said through groove, whor o tho t i ps of said 
l e ad l in e s aro equ i pp e d w i th conn e ction t e rm i na l s that connoct to sa i d t he at least one 
flat terminal pin parts has a top side adjacent the through groove and a bottom side 
comprising a weld part for retaining stator coil wire of the resolver. In this manner the 
stator coil wire may be welded to the flat terminal by contacting a first electrode of a 
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resistive welder to the top side of the flat terminal via the through groove and contacting 
a second electrode of the resistive welder to the weld part . 

[00 1 3] Another aspect of the invention is a terminal that includes a terminal 
block and means for connecting a stator coil wire to the terminal by welding. The 
means for connecting the stator coil wire is attached to the terminal block. The terminal 
also includes means for connecting a lead line to the terminal. The means for 
connecting the lead line is attached to the terminal block and is in electrical 
communication with the means for connecting the stator coil wire. 

[0014] Yet another aspect of the invention is a resolver that includes the 
combination of a stator core, at least one stator coil a terminal block, and at least one 
flat terminal. The at least one stator coil includes stator coil wires wound on the stator 
core. The terminal block has a top side and a bottom side and a lengthwise open 
through groove between the top side and the bottom side. The at least one flat terminal 
is disposed widthwise on the bottom side of the terminal block and traverses the 
through groove. Each flat terminal of the at least one flat terminal has a top side 
adjacent the through groove and a bottom side comprising a weld part for retaining the 
stator coil wire. In this manner the stator coil wire is welded to the flat terminal by 
contacting a first electrode of a resistive welder to the top side of the flat terminal via the 
through groove and contacting a second electrode of the resistive welder to the weld 
part. 

[00 1 5] The foregoing and other features and advantages of preferred 
embodiments will be more readily apparent from the following detailed description, 
which proceeds with reference to the accompanying drawings. 
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BR I EF DESCR I PT I ON OF THE DRAWiNGS Brief Description of the Drawings 
[0016] Fiqure Fiq. 1 is an — ass e mb l y a diagram showing a preferred 

embodiment of a stator assembly un i t according to tho prosont i nvont i on of a resolver ; 

[0017] F i gur e Fig. 2 is an ass e mb l y underside d i agram v iew of the stator cor e , 

tho othor i nsu l ating mombor, and assemblv 1 of Fig, 1; 

[0018] Fig. 3 are views of the structure of the l oad li ne terminal blocks 

according to th e pr e s e nt i nv e ntion of Fig. 1 ; 

F i gur e 3 is an obliqu e v i ow of a load li no term i na l b l ock according to the pr e s e nt 
i nv e nt i on, wh e r e F i gur e 3(a) i s an obliquo viow of th e top, F i guro 3(b) i s an ob li qu e vi e w 
of tho bottom, and Figure 3(c) i s an expanded viow of tho aroa around tho f l at term i na l ; 

[0019] F i gur e Fig. 4 showsis a diagram showing a cross ooct i ona l vi e w along 
section A - B of F i gur e 2 of a part of the stator assembly according to tho present 
i nv e ntion of Fig. 1 ; 

[0020] Figure Fig. 5 showsis a diagram showing another cros s - soct i onal v i ow 
along section C-D of F i gur e 2 of a part of the stator assembly accord i ng to th e pr e s e nt 
inv e nt i on of Fig. 1 ; 

[0021] Figure Fig. 6 is an ob li quo vie w a diagram of a flat terminal accord i ng to 
th e pr e s e nt i nv e ntion ; 

[0022] F i gur o Fig. 7 is an assombly a diagram show i ng illustrating another 

e xamp l o preferred embodiment of athe stator assembly un i t accord i ng to th e pr e s e nt 

inv e ntion of Fig. 1 ; 

[0023] F i gur e 8 shows Fig. 8 is a front v ie w (a) and back vi e w (b) diagram 
illustrating an example of a conv e nt i ona l high temperature resolve r stator ; 
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[0024] F i qur e Fiq. 9 shows is a draw i nq diaqram o tillustratinq a conventiona l 
terminal plate; and 

[0025] F i quro Fiq 10 shows is a draw i nq diaqram show in q illustratinq a 
convontiona l lead fe ewire . 

DET A I LED DESCR I PT I ON Detailed Description of the Preferred Embodiments 

The uso temperatures for al l of tho roso l v e rs d e scr i b e d abov e w e r e normal 
t e mp e ratur e s, and non e cou l d w i thstand us e i n particu l ar l y h i gh temperatur e s. 
R e so l v e rs capable of w i thstand i ng uso at h i gh temperatures are structur e d, for 
e xampl e , as shown i n Figur e 8. As i s shown i n F i gur e 8, tho stator in th e r e solv e r i s 
equ i pped w i th a stator cor e 100 that compris e s mult i p l e l ay e rs of p l at e s with protruding 
stator magn e t i c po l es 10 4 that have mu l tipl e stator magn e tic pol e t ee th 103 protrud i ng 
i n a d i r e ction fac i ng th e c e nt e r of a yoke part, on e insu l ating memb e r 101 and anoth e r 
insu l ating member 107 equ i pp e d, r e sp e ct i v el y, on both sid e s of sa i d stator core 100, 
and stator coi l w i res, not shown, wrapp e d around sa i d stator magnet i c po le s 10 4 . 
Protrus i on parts 102 ar e fabricat e d on th e p e riph e ry of th e stator cor e 100, a groov e 
108 to ho l d th e l e ad li n e s 1 1 1 is fabr i cat e d on sa i d protrus i on part 102, and a t e rm i nal 
plat e 105 i s e quipp e d i n said groov e 108. 

As is shown i n F i gure 9, said t e rm i na l plate 105 i s fabr i cat e d w i th the bottom part 
( i ) root e d in said groov e 108, and a rim - shaped w el d part 120 i s bent at th e top part. 
Tho stator coil w i re end 130, which i s wrapped on th o top part of the term i nal p l at e 105, 
pass e s b e tw ee n th e w el d parts 120, and th e n i s r e s i stanc e welded or high - t e mp e ratur e 
sold e r e d to sa i d wo l d part 120. Add i t i onally, as shown i n F i gure 10, tho coro 109 in tho 
le ad l in e 111 i s cov e r e d w i th a cov e ring 106, where the tip 109 i s wrapp e d und e r th e 
w e ld part 120 of said termina l p l ate 105 after removing sa i d cover i ng 106 us i ng a 

9613339.1 

8 



MARKED UP SUBSTITUTE SPECIFICATION Serial No. 10/671,983 

Attorney Docket No. 051319/0069 

mechanical method or a chomical mothod. Noto that i n F i gure 8, tho t i p 100 of tho load 
l i n e 111 i s not shown. 

(Patent Roforonco 1) 

Japanese Unexamined Patent Appl i cat i on Publicat i on H10 - 309067 (F i gure 1) 
(Patent Roforonco 2) 

Japanese Unexam i n e d Pat e nt Appl i cation Publ i cat i on 2001 - 330472 (Figur e 1) 
(Patent Roforonco 3) 

Japanese Unexam i ned Patent App l icat i on Pub li cat i on 2001 - 56237 (F i gure 1) 
Th e r e solv e r s hown in Figure 8, d e scrib e d above, i s difficu l t i n terms of 
miniaturization and in torms of automation. Th e r e ason for th i s i s that i n r e so l vors with 
high amb ie nt t e mp e ratures, tho i nsu l ation durabi li ty of th e stator coi l wir e s i s h i gh, us i ng, 
for exampl e , po l yamidim i d, but th e connoctions r e qu i r e r e sistiv e w e ld i ng or h i gh - 
temp e rature soldering. For res i stiv e w el d i ng, not on l y i s th e r e th e n e ed for tho weld part 
to bo larg e enough to hand le th e ele ctrod e of tho resist i v e w e ld e r, but a l so t e rmina l 
p l at e s 105 must b e equ i pped i n said groov e 108, and [thus] it i s difficu l t to r e duce tho 
ov e ral l siz e of th e t e rm i na l p l ates 105. Furthermor e , b e cause polyam i dim i d wir e s ar e 
used for th e stator co il w i r e s, thoro are problems in t e rms of r eli ab i l i ty and i n terms of 
easo of operat i on because of th e ne e d to r e move the i nsu l at i on coat i ng, us i ng a 
m e chanical or a ch e m i ca l mothod, when perform i ng high - t e mperatur e so l dering. 
Furthermore, th o j i g structure of automat i c w i nding equipment i n ordor to wind th o stator 
co il w i ros i n tho stat e wh e r e they ar e attached to th e stator is comp l icat e d for said l e ad 
li nos. 
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Tho object of tho procont invent i on is to prov i do a rosolvor I/O termina l structure 
that i s abl e to withstand us e in a h i gh - t e mp e rature env i ronment, and to prov i de a 
conn e ct i on method for rosolvors using sa i d structure, in order to resolve those 
prob le ms. 

In order to ach i eve the object descr i bed abov e , th o roso l vor I /O term i nal device 
descr i bed in C l a i m 1 i s a rosolvor I/O termina l device i n a rosolvor equipped w i th a 
stator assembly e quipp e d with a cor e wher ei n there are mu l t i pl e stacked p l at e- shap e d 
un i ts w i th protrud i ng stator magn e t i c polos that have mu l tiple stator magnet i c po l e t ee th 
in a direct i on facing a center of a yoko part, one insu l ating member and another 
insulat i ng m e mb e r e qu i pp e d on both s i d e s of said stator core in tho ax i a l d i r e ction, and 
a le ad l in e t e rminal b l ock wherein the stator co il s, wh i ch are wrapped on th e stator 
magn e tic pol e s, ar e conn e ct e d to le ad l i n e s, wh e r e in sa i d le ad li no term i nal b l ock not 
on l y has e mb e dd e d with i n i t fast e n i ng p i ns for winding th e stator coi l t e rm i na l s, but i s 
a l so prov i d e d w i th mu l t i pl e through ho l es and has a through groov e in th e d i rect i on in 
which sa i d mu l t i p l e through ho l es ar e li n e d up, and e quipped w i th flat t e rm i na l s, 
prov i ded with f l at termina l p i n parts that contact sa i d l oad li nos and stator co i l w i res, and 
ar e e qu i pped hor i zontal l y on said l o ad line t e rminal blocks so as to cut across said 
through groov e , whore tho tips of sa i d le ad li n e s are equ i pp e d w i th conn e ction term i na l s 
that conn e ct to said f l at t e rm i na l p i n parts. 

Th o r o so l v o r I/O t e rminal structure of C l aim 2 is a r o solvor I/O term i nal structur e 
accord i ng to Cla i m 1, wh e re i n said l ead li n e term i na l block i s not on l y form e d w i th 
multipl e load l i no fast e ning groov e s on on e surface thereof, but th e oppos i te surface i s 
e quipped w i th s l ack p i ns to guid e th e stator w i res to th e s i de where i n said mu l t i p le 
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through holos aro li nod up, and fastening p i ne for wrapping tho stator co il l oad l inos on 
tho sido oppos i te of whoro sa i d s l ack pins aro oqu i ppod, across sa i d through groove, 
whore said s l ack p i ns can b e bent up easi l y from the bas e of sa i d load lin e termina l 
block. 

Tho roso l vor I/O term i na l structure of C l aim 3 is a roso l v o r I/O input structure 
accord i ng to C l aim 1 or 2, whoro said load l i no termina l block i s fabricated w i th a 
surface whereon said fasten i ng p i ns and s l ack pins aro provided, and fabr i cated with a 
mat i ng protrusion part on th o othor surface, whoro said mat i ng protrusion part f i ts 
tog e th e r w i th through ho l es fabr i cated i n ei th e r sa i d one insulating memb e r or sa i d oth e r 
insulating member. 

Th e rosolvor I /O tormina l structure of Claim A is a roso l vor I/O term i na l structur e 
accord i ng to C l a i m 1, 2, or 3, whoroin said l oad l i no term i na l block is fabricated with a 
rim part that contacts tho stator core on tho surface on tho sido oppos i t e from said 
mat i ng protrusion part. 

Tho rosolvor I/O torm i na l structure of Cla i m 5 i s a rosolvor I/O torm i na l structure 
accord i ng to any of C l a i ms 1 -4 , wh e r e in said load li n e torminal block i s fabr i cat e d 
s e parat el y from th o ono i nsulat i ng member and from sa i d other i nsulat i ng mombor. 

Tho rosolvor I /O torm i na l structure of Claim 6 is a rosolvor I/O torminal structur e 
accord i ng to any of C l a i ms 1 -4 , wh e r e in sa i d le ad li ne t e rm i na l b l ock i s structur e d as an 
i ntegrated unit w i th sa i d on o insu l at i ng m o mbor or w i th said othor insu l at i ng m o mb o r. 

Tho roso l vor I /O torm i nal structur e of Cla i m 7 i s a rosolvor I /O torm i na l structur e 
according to any of Claims 1 4? whoro i n said l oad l i n o torm i na l block is structured from 
a top terminal block and a bottom t e rm i na l b l ock split between on e surfac e and anoth e r 
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surfac e , wh e r e said top t e rm i na l b l ock is structured as an i nt e grat e d un i t with one 
i nsulating mombor, and said bottom torm i na l b l ock is structur e d as an i ntogratod unit 
with said othor insulat i ng mombor. 

Tho rosolv e r I/O t e rminal structure of C l a i m 8 i s a r e so l v e r I/O t e rmina l structur e 
according to C l aim 1, whoro i n said flat torm i nal is such that sa i d f l at torm i nal pin part is 
dof l octod to an ahglo of approximate l y 90 dogroos re l at i ve to tho flat term i nal and i s not 
on l y inserted into an aforomontionod through ho l e, but also passes through tho othor 
surface so that tho flat tormina l p i n part that is pass e d through sa i d through holo 
connects to a connector torm i na l equipped a l ong sa i d l oad lino fasten i ng groove. 

Tho rosolvor I /O t o rm i nal structure of C l a i m 9 i s a roso l vor I /O term i na l structure 
according to C l aim 1, whoroin sa i d flat torminal is fabricated with a r i m-shapo wold part 
bont at tho l ocat i on whoro i n sa i d through groove i s crossed. 

Tho roso l vor I /O tormina l structure of C l a i m 10 is a roso l vor connect i on method i n 
a rosolvor I /O torm i nal structure i n a stator assemb l y equ i pped w i th a stator coro, 
whoro i n thoro aro multip l e p l atos that aro stacked w i th protrud i ng stator magnetic po l os 
that havo multiple stator magnetic po l o tooth that aro protrud i ng i n tho d i rect i on towards 
tho contor of a yoko part, on o i nsulating mombor and another i nsu l ating mombor 
equ i pped, respective l y, on both sidos of said stator coro, and a l oad li no tormina l block 
whoroin tho load l i nos for stator co i ls that aro wound around said stator magn e tic po lo s 
ar o conn o ctod, whoro sa i d stator coro is fabricated w i th a protruding part that has with i n 
i t an ind e nted part so as to f i t w i th said l oad lino torm i nal block, whore said l oad l ino 
torm i nal b l ock not on l y has mu l t i ple through holes and through groov e s that aro 
fabricated in th o d i r e ct i on i n wh i ch sa i d mu l t i p l e through holos are l i ned up, but a l so has, 
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on one surfac e , mat i ng protrusion parts that mate w i th th e through hol e s fabricat e d on 
oithor one of sa i d i nsu l at i ng parts, as wo ll as mu l t i p le le ad li n e fasten i ng grooves, 
whoro, on tho othor surface that is not said on o surfac e , not on l y aro thoro ar e 
omboddod fasten i ng p i ns upon which tho stator co il term i na l s aro wound along w i th 
slack pins that can bo bont oasi l y from tho baso pos i t i on of sa i d l oad li no term i nal block, 
estab l ished and emb e dd e d i n both s i dos of sa i d through grooves, but a l so flat term i na l s 
equipped w i th flat terminal pin parts, wh i ch connect said l ead l inos to sa i d stator coi l 
li nes, ar e e quipp e d so as to cut across said through grooves, wh ile , add i t i ona ll y, not 
only is th e r e a rim part that matos with th e stator core fabr i cat e d i n said othor surfac e 
and fast e n i ng protrusion parts fabricat e d in said oth e r surfac e to mate with the through 
ho le s fabricat e d i n sa i d f l at term i na l s, but also, sa i d f l at t e rm i nals ar e fabricated so that 
tho wold part of sa i d rim i s fabr i cated i n a p l aco that cuts across sa i d through groove 
and said f l at term i na l p i n parts aro bont to approximately 90 dogroos to a d i rect i on that 
can bo insortod into tho multiple through ho l es fabr i cated in sa i d l oad li no termina l 
block, wherein sa i d roso l vor conn e ct i on method is charact e r i z e d by fasten i ng th e l e ad 
l in e t e rmina l b l ock, to which tho flat terminals havo boon attached, to tho stator coro, 
wind i ng th e stator co i ls, us i ng resistiv e w el d i ng to wold sa i d w e ld parts to sa i d stator 
coi l s, and arc wold i ng sa i d f l at term i na l p i n parts and tho connector termina l s. 

Th e r e so l v e r I /O t e rmina l structur e of Cla i m 11 i s a rosolv e r connect i on m e thod 
accord i ng to Cla i m 10, whoro i n, after fitting, i nto an i ndentat i on fabr i cated i n a protrusion 
of the stator core, a load l ine t e rm i na l part, where i n sa i d fast e ning protrusions mate w i th 
through ho le s fabricated in th e flat t e rm i na l s, through the i ns e rt i on of sa i d f l at term i na l 
p i n parts i nto said mu l tip l e through holes, th e one insu l at i ng member and the oth e r 
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i nsu l at i ng mombor aro oach tight l y fitted from both s i des of tho stator core in ordor to 
mate the through ho l es fabricated in one or th e othor of the aforementioned insu l ating 
members with tho aforement i oned mating protrusion parts, and tho t i ps of said mating 
protrusion parts are aff i x e d in tho i nsulating m e mb e r to form a stator ass e mb l y. 

Tho roso l vor I/O term i na l structure of Cla i m 12 is a rosolvor connoct i on method 
accord i ng to C l aim 10, wh e r ei n stator coi l leads ar e wrapp e d on sa i d stator assembly, 
and tho ends of said wrapped stator coil loads aro passed through the s l ack p i ns and 
b e tw ee n tho w el d parts that aro fabricat e d w i th a b e nd in sa i d flat t e rminals, after which 
tho tips thereof aro wrapped on fasten i ng p i ns, whore tho stator coil l oad l inos that aro 
pass e d b e tw ee n sa i d wold parts ar e w ol d o d to the f l at t e rmina l s at said w el d parts 
through res i st i ve we l d i ng of said wold parts after i nserting tho oloctrodos of tho resist i ve 
w e ld e r from th e top and bottom of sa i d through groov e , and th e n b e nd i ng sa i d s l ack 

The rosolvor I /O terminal structure of Cla i m 13 is a rosolvor connoct i on method 
accord i ng to Cla i m 10, whoro i n connection terminals of l oad li nos wherein connoct i on 
termina l s ar e pr e ss e d onto the tips th e r e of ar e equ i pp e d a l ong said load li no aff i x i ng 
groovo to mate with sa i d connoction t e rminals at said flat terminal pin part, which have 
passed through said ono surfac e after b ei ng i ns e rted into sa i d mu l t i pl e through holes, 
wh e r e said f l at t e rm i na l p i n part and th e conn e ct i on termina l s ar e th e n arc wo l dod 
together. 

[0026] I n ord o r to understand th o r o so l vor I /O t e rminal structur e of th o present 
invention, tho structure of tho stator assembly 1 of tho pres e nt invention, according to 
F i gur e 1, w il l be explained b el ow bas e d on an ass e mbly d i agram. I n sa i d stator 
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assemb l y 1. stator co il wiros. such as po l vamid i mid w i res, wh i ch aro capab l o Fiq. 1 is a 
diagram showing a preferred embodiment of w i thstanding high tomporaturos, aro 
wrapped, and tho rosolvor i s formod out of wo ll known stators, hous i ngs, otc. Tho a 
stator assembly 1 is structured from a stator coro 2, one insu l ating memb e r 5 and 
another insu l at i ng member 6 equ i pped, respect i vely, on both sid e s of sai da resolver. 
The stator assembly has a stator core 2 in the ax i al d i rection, cov e rs 7 and 3 equ i pped 
on tho outsidos thereof, and a l o ad l i n o terminal block, fabricat e d s e parate l y from said 
one i nsu l at i ng m e mb e r 5 and sa i d other i nsulating memb e r 6. Sa i d cov e rs 7 and 3 both 
havo tho same shape. Sa i d i nsu l at i ng members 5 and 6, and sa i d covers 7 and 3, aro 

fabr i cat e d — from, — for — exampl e , — po l ybuty le n e — ter e phthalat e . The — stator — goto 

compris e s comprisinq multiple stacked plates with stator magnetic poles 15. The stator 
magnetic poles 15 withhaye multiple stator magnot i c magnet pole teeth 14 directed m 
th e direction of t owards a yoke part (not shown) of the resolver . Stator coil wires T (not 
shown , aro wound on ) wind around the stator magnetic poles 15. Rim 15 and may be 
insulated by a material that can withstand high temperatures, such as polyamideimide. 

[0027] On either axial side of the stator core 2 are insulating members 5, 6 
which in turn have covers 3, 7 on their outsides. The insulating members 5, 6 have rim 
parts 1 6, 18, which assum o match the same p l ane as sa i d stator magnetic pole teeth 44j 
an d14. The insulating members 5, 6 also have protrusions 44 and4 4, 46, which frtr 
respectivelvr fit into the-holes 43 and4 3, 45 fabricat e d in the covers 7 and 3, afe 
fabr i cat e d i n the on e insu l at i ng member 5 and tho other i nsulating member 6. 7^J[he 
insulating members 5, 6 and covers 3, 7 may be made of a polymer, such as 
polybutylene teraphtlalate. 
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Tho outor periphery of tho stator coro 2 i s oqu i ppod with protrus i ons 11 whoroin 
i ndentations 12 that mate with the l oad l i ne term i na l blocks 8 are fabricated, whore the 
tips 13 of said protrus i ons 1 1 aro fabricat e d to bo bent, so that thoy do not dev i ate from 
tho outor per i phery d i rection whon mated w i th sa i d load lino termina l b l ocks 8 from the 
ax i a l d i rect i on, not shown, of tho stator 2. Protrus i on parts 19 aro fabricated i n tho othor 
insu l at i ng member 6, wh e r e sa i d protrus i on parts 19 ar e e qu i pp e d w i th notch e d parts 27 
i nto which said l oad l in e term i nal b l ocks 8 can f i t, and oquippod w i th through ho l es 26 
on tho outs i de thereof. Similar l y, tho covor 3 i s a l so oquippod w i th protrusions 21 that 
hav e th e sam e shapo as th e afor e m e nt i on e d protrus i ons 19, wher e sa i d protrus i ons 21 
aro fabricated with i nd e ntations 28 into wh i ch sa i d le ad l i n e term i na l b l ocks 8 can f i t. 

[0028] The stator assembly 1 also includes a terminal block 8 that mates with 
indentations 12 in a protrusion 1 1 of the stator core 2. The tips 13 of the protrusions are 
deformable to align with the outer periphery of the stator assembly 1 when terminal 
block 8 is mated with the protrusion 11. The lower insulating member 6 has a 
protrusion 19. The terminal block 8 fits into a notched part 27 of the protrusion 19. The 
lower insulating member 6 also has through holes 26. Also, the lower cover 3 has a 
protrusion 21 with an indentation 28 that accepts the terminal block 8. 

[0029] Said l oad l ino T he terminal block 8 is fabr i catod from mater i a l s abl e to 
w i thstand h i gh tomp e ratur e s includes a protrusion part 24 and that are strong i nsu l ators, 
such as Toflon ©, and ar o o ouippod a rim part 25. The protrusion part 24 mates with flat 
terminals 10 (descr i bed be l ow), wh i ch are provid e d t he protrusion part 19 of the lower 
insulating member 6 by means of the through holes 26. Similarly, the rim part 25 mates 
with tta tthe upper insulating member 5 and contacts the protrusion part 11 of the stator 
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core 2. The terminal p i n parts 29 for connoct i ng th o lo ad l in o s 9 and tho stator coil 
w i ros. Said l e ad l in e s 9 ar e d i spos e d i n mu l tiple load l ino block 8 also includes fastening 
groov e s 32, doscribod bo l ow. Fast e ning protrusions 22 are fabricat e d on both s i dos of 
said le ad lin e fast e n i ng groov e s 32. Sa i d faston i nq protrus i ons 22 either side that f it into 
tbe holes 47 that ar o fabr i cated i n tho covor 7, and socuro on the l oad li no termina l 
b l ocks 8 and tho upper cover 7. Furthermore, mat i ng protrus i on parts 24 aro fabr i cated, 
whoro sa i d mat i ng protrus i on parts 24 fit into tho through holos 26 equipped inT he 
terminal block may be made of a material that is a strong insulator and can withstand 
high temperatures, such as Teflon®. Alternatively, the structure of the protrusion parts 
19 fabricatod in said otho r part 19 of the lower insulating member & — Note that tho 
protrusion parts fabr i cated in said othor insulat i ng member 6 and in said covor 3 may, 
conversely, fbo fabricatod in 1 6 may be fabricated on the ono i nsu l ating mombor 5 and 
th e cov e r 7, in which case, the mat i ng protrusion part 24 fabricat e d i n sa i d le ad li n e 
termina l block 8 i s equipp e d in tho d i rection for mat i ng w i th tho onoy eeer insulating 
member 5. Furthermore tho l oad li no term i na l block 8 i s equipped w i th a rim part 25 
that contacts tho Likewise, the structures on the upper 7 and lower 3 covers may be 
interchanged, with a similar inversion of the rim 25 and protrusion parts 1 1 of tho stator 
core 2 on th o surfac e that i s on th o opposite s i d o from sa i d mat i ng protrus i on part 2 4 . 
24 part of the terminal block 8. 

[0030] Th e le ad li n e During assembly, the t erminal kleek sblock 8 fitfits into the 
indentation partspart 12 of saidthe stator core 2, whoro th o 2. The mating parts 16, 18 of 
the ono i nsu l at i ng mombor 5 lower 6 and of tho otho r upper 5 insulating mombor 
6m embers are inserted into the coil wire part 17 from both s i d e s of the stator co il 2 to 
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cause core 2. The rim part 16 aligns with the stator magnetic pole teeth 1 A and the rim 
part 16 to a li gn w i th each other. 14. Furthermore, tho outsidos of tho ono insu l ating 
mombor 5 and tho othor i nsu l ating mombor 6 aro covorod w i th covers 7 and 3, whoro 
theThe protrusion parts 44 and 46 on of the on eupper insulating member 5 and tho othor 
insulat i ng mombor 6 fit into the holes 43 of the upper cover 7, and the protrusion pats 
46 of the lower insulating member 6 fit into the holes 45 inof the covers 7 and 3 to 
fof mlower cover 3. 

[0031 ] Fig. 2 is an underside view of the stator assembly 1. F i gur e 1 of Fig. 1. 
Fig. 2 is a figur e wh e r e in shows the bottom insulating member 6, the oth e r i nsu l at i ng 
m e mber 6 and stator core 2, and the terminal block 8. When assembled, the stator core 
2 ar e shown turn e d ups i do down from [that wh i ch is shown] in F i gure 1 in ord e r to mor e 
eas i ly undorstand rim part 25 of the load terminal b l ocks 8. As is shown i n F i gure 2, tho 
load l ino t erminal block sblock 8 makes contact with t he rim 25 on tho sido whoro i n tho 
on eupper insulating member 5 and is e quipp e d on held in place by the tips 13 of the 
protrusion p arts p art 11 fabr i cat e d on tho out e r p e riph e ry of the stator core 2. The 
mat i ng protrusion parts 24 of the terminal block 8 f it i nto th o t hrough the holes 26 
fabr i cat e d in on the othe f lower insulating member 6. 

As i s shown i n Figure 6, tho f l at terminals 10 aro fabr i catod out of, for example, 
phosphor copp e r, wh i ch can b e r e sist i v e ly w el d e d or arc w e ld e d, and flat t e rm i na l pin 
parts 29, to wh i ch th o load li nos 9 attach, aro equipped on th o tips th e r e of, whoro the 
f l at term i nal p i n parts 29 aro b o nt to approx i mat el y 90 d e gr ee s re l ativ e to the t e rmina l 
parts 40. Furthermore, through ho l os 39 aro fabricatod on th o e dge that is opposite of 
tho odg o on which the f l at termina l pin parts 29 aro fabr i catod, whoro tho protrus i on 
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parts 11 fabr i catod on tho load l i no term i na l parts 8 f i t into sa i d through ho l os 39. I n 
addit i on, tho r i m - shapod wold parts 38 aro fabricatod on tho oppos i te sidos of tho 
termina l parts 40 from tho sidos whoroon tho f l at term i na l p i n parts 29 aro bont, 
fabricat e d so as to provide a spac e through wh i ch th e stator co il w i r e s pass. Tho t i ps of 
the stator co il wir e s, not shown, ar e rosist i ve l y w el d e d to sa i d wo l d parts 38 aft e r 
pass i ng through sa i d gap b e tween sa i d w el d parts 38. 

[0032] Figure 3 is used to oxp l a i n Fig. 3 are views of the structure of the lead 
fee-terminal blocks S r8 of Fig. 1 . The top surface of the load l ino t erminal block 8 \& 
fabricat e d w i th includes an indentation whef ehaving multiple l oad li n e f astening grooves 
32, fasten i ng protrus i on parts 22, mu l tip le t hrough holes 31, and a through grooves 33 
aro each fabr i cated, as d e scribed below, i n said groove 33. The indentation part. Th e 
fasten i ng protrus i on parts 22 aro fabricatod both s i dos of oach indiv i dua l load l i no 
fasten i ng groove 32. — Said fast e ning protrus i on parts 22 aro formed so as to bo also 
includes protrusion parts 22, which are higher than the top surface of the le ad lin e 
terminal part 8, so as to block 8 and fit into tbe-holes 47 fabr i cat e d i n on the upper cover 
7r7 to thereby secure the l e ad li n e terminal block 8 andto the upper cover 1 -1 upon 
assembly. Mu l tipl o T he through holes 31 , wh i ch pass g roove 33 is between t hrough the 
holes 31 and fastening grooves 32, and extends to the bottom surfac e of the lead l i n e of 
the terminal block 8, ar e fabr i cat e d at tho pos i t i ons oppos i te th e l e ad l i n e fast e n i ng 
groov e 32. A 8. The through groove 33, which passes through th e bottom surfac e of 
tho load li n o term i nal block 8, b e tw ee n tho load li n o fastening groove 32 and th e 
mult i p l e through holes 31, in the d i rect i on i n which sa i d which mu l tipl e through hol e s 31 
are l i ned up. — Tho rosp e ctivo l ead li n e fast e n i ng 31 are aligned with the fastening 
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grooves are equ i pp e d w i th l oad l i n e s 9, wh i ch aro prov i ded w i th connect i on terminals 

30, wh i ch ar e conn e ct e d at th e ir tips to th e flat t e rm i na l pin parts 29 us i ng arc w el ding. 
Tho f l at terminal pin parts 29, as d e scr i bed b el ow, ar e e qu i pp e d 32 on th e top 
surfaco o ither side of th o load l ino termina l block 8, pass i ng t he t hrough tho rospoctivo 
through holos 31 from tho bottom surfac e of tho load l ino term i na l b l ock 8. Furthermore, 
tho outer surface of th e fast e ning protrusion part 22 is fabricat e d with a rim part 25 that 
contacts th e protrus i on part 1 1 of tho f i xed core 2. groove 33. 

[0033] Multiple pin parts 29 of flat terminals 10 pass through the through holes 

31. The lead lines 9 have connection terminals 30 at their ends. The connection 
terminals 30 are welded to the pin parts 29 to connect the lead lines 9 to the stater 
assembly 1 . The lead lines 9 sit in the fastening grooves 32. 

[0034] The bottom surface of the l oad lino terminal block 8 is fabr i cated 
wit halso has an indentation part, wh e re not only do th e mu l tip le through ho le s 31 and 
th e through groov e 33 pass through th e top surfac e of th e l ead li no term i na l block 8, but 
protrus i on parts 4 1 ar e fabricat e d as shown in tho i ndentat i on part, and mu l t i p le s l ack 
pins 36 and fastening p i ns 3 4 are embedd e d th e r e in Fig . 3. The width W1 and depth D1 
of the bottom surface of tho l ead l ino terminal b l ock 8 a r o, respectiv el y, approximately 
the same as the width W2 and the-depth D2 of the indentation part 12 of the stator core 
2 so that tho l oad lin e as shown in Fig. 1. The indentation includes the through groove 
33 from the top surface of the terminal block 8 and two rows of structures either side of 
the through groove 33. One row of structures includes alternating fastening pins 34 and 
anchor posts 41. The other row includes the through holes 31 from the top surface of 
the terminal block 8 alternating with slack pins 36. The bottom surface of the t erminal 
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block 8 ea fialso includes the protrusion parts 24 that fit mt ethrouqh the indentat i on part 
4g-o fholes 26 on the stator coro 2. Tho lower insulating member 6 and are parallel to 
the slack pins 36 for gu i ding the stator coil w i r e ar e equ i pp e d botw oo n sa i d mu l t i p le 
through ho l es 31. Sa i d s l ack p i ns 36 ar e e ngraved w i th a notch at, for examp le , th e 
bas e th e r e of, so as to bo ab l e to be b e nt e as il y from th e baso of sa i d lead l ine t e rmina l 
block. On tho oppos i te s i do from whoro tho aforomont i onod slack p i ns 36 aro equ i pped, 
cross i ng sa i d through groove 33, th e r e ar e e qu i pped fast e ning pins 31 on which th e 
stator coi l w i r e t i ps are wrapped. Said fast e n i ng p i ns 34 pref e rably have an essential l y 
rectangu l ar p i l l ar shape so that th e stator coil wire wrapp e d th e r e on does not com e off, 
and should b e equ i pp e d and dispos e d so as to bo mutua l ly at an ang le w i th th e f l at 
term i na l s 10. 36. 

[0035] The aforem e ntion e d f l at 

Flat terminals 10 aro oqu i ppod so as to cut across tho aforomont i onod t raverse 
the t hrough groov e s 33, whoro tho groove 33. The top sides of the flat terminals 10 are 
adjacent the through groove 33. Each flat terminal has a hole 39 that accepts an 
anchor post 41 on the indentation of the bottom surface of the terminal block 8. Each 
flat terminal also has a weld part 38 on the bottom side of the flat terminal 10 and a p in 
part 29. The pin p arts 29 are in s e rt e d pass through the though holes 31 from the 
bottom surface of th e l oad li ne t e rm i na l blocks 8 into bottom surface of the terminal 
block 8 to emerge from the afor o m o ntionod through ho l os 39 and pass through tho top 
surfac e thereof. Tho f l at termina l pin parts 29 that have boon pass e d through i n this 
way have a height that is l oss than that of th e indentat i on parts of th e l oad l i no term i na l 
b l ocks 8, and ar e conn e ct e d to th e connoction termina l s on the t i ps of th e l ead li nes 9 
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that ar e dispos e d in sa i d le ad li n e fast e n i ng grooves 32. Not e that th e protrusion parts 
41 aro f i tted i nto tho through holos 39 of said flat tormina l s 10. Tho stator coi l wiro t i ps 
35 aro passed through tho gaps of the r i m shaped wold parts 38 formed on tho flat 
torm i nals 10, past tho s l ack pins 36, and aro wrapped several t i mes around tho 
fastening p i ns 34. The stator co i l w i ro that passes through tho gaps in tho wold part 38 
is subj e ct e d to r e s i st i v e w el d i ng, d e scr i bed below. Mating protrus i on parts 2 4 that ar e 
ho l d in the d i rection i n wh i ch tho slack pins 36 aro established, or in othor words, in tho 
direction of tho other insulating member 6 aro fabr i cated at both ends of tho load lino 
fasten i ng grooves 32. These mat i ng protrus i on parts 24 ar e f i tt e d i nto th e through hol e s 
26 that aro equipped i n tho protrusion parts 19 of tho othor i nsu l ating member 6.t op 
surface. 

[0036] Stator coil wire is connected to the terminal block 8 by running the tip 
35 of the stator coil wire past the slack pin 36, through the weld part 36, and around the 
fastening pin 34. The tip 35 is wrapped around the fastening pin 34, which preferably 
has an essentially rectangular core section to secure the stator coil wire and is at an 
angle to the flat terminal 10. The slack pins 36 preferably have notches near their 
bases 20 so as to facilitate bending. The stator coil wire that passes through the gaps 
of the weld parts 38 are subject to resistive welding. 

[0037] F i gur e s Fig. 4 and Fig. 5 w ill b e used to e xp l ain a re diagrams showing 
cross sections of a part of the stator assembly wiM wh e rein tho lead l in e term i na l 
b l ocks 8, wh i ch are fabricat e d s e parat el y from the stator cor e 2, ar e f i tt e d, and wh e r e 
covers 7 and 3 aro provid e d on the outsid e of the one i nsu l at i ng m e mb e r 5 and th e 
othor i nsu l at i ng m e mb e r 6, prov i ded on both sides ther e of Fig . 1. The le ad l i ne t erminal 
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b l ocks 8, wh i ch aro fitted into block 8 fits in the indentation parts in part 12 of the stator 
core 2r2 contact where the rim part 25 of the terminal block 8 is in contact with the 
protrusion part 1 1 of the stator core 2. The mati mtop insulating member 5 is in contact 
with the protrusion part 20 of the top cover 7 and the surrounding standing wall 7a of the 
top cover 7. The protrusion parts 24 of the terminal block 8 f it into th e t hrough the holes 
26 fabricated in the etherlower insulating member 6. For the one insulat i ng member 5 
contacts the protrus i on parts 20 of the cover 7, and contacts the surround i ng stand i ng 
wal l 7a, wh i le the otho rT he lower insulating member 6 contacts the protrusion parts 21 is 
in contact with t he lower cover 3^3 and contacts th efts surrounding standing wall 3a. 

[0038] Fig. 6 is a diagram of a flat terminal 10. The flat terminals 10 may be 
composed of a material which may be composed of a material that may be resistivelv 
welded or arc welded, such as phosphor copper. The flat terminal 10 has a pin part 29 
that is bent at approximately 90 degrees to the terminal part 40 of the flat terminal 10. 
The terminal part 40 has a hole 39, opposite the pin part 29, that accepts the anchor 
posts 41 of the terminal block 8. The weld part 38 is on the face of the flat terminal 10 
that is opposite the direction of the pin part 29. The weld part 38 defines a space with 
respect to the terminal part 40 through which the tip 35 of a stator coil wire passes. The 
tip 35 is resistivelv welded to the weld part 38. 

[0039] F i gur eFig. 7 is an ass e mbly a diagram illustrating another preferred 
embodiment of a f i x e dt he stator assembly structur e d w i th sa i d le ad li n e l of Fig. 1. In 
Fig. 7, the terminal block and said i nsu l at i ng m e mber i nt e grat e d 8 is divided into a 
single unit, where th e le ad lino terminal b l ocks 8 ar o sp li t i n half horizontally from 
pa rttwo parts along the plane G shown in F i gur e 3(a), i n a structur e wh o re sa i d s e parat e 
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units aro oqu i ppod with, roepoct i v o ly, ono insulating mombor 5 and another insulating 
unit 6. In othor words. of Fig. 3, i.e. the part above pa rtplane G shown is in Figuro 3(a) is 
fabricatod into protrusions t he protrusion 81 enof the en eupper insulating member 5, and 
the part below th eplane G part shown is in Figur o 3(a) i s fabricatod i ntot he protrusion 
parts 80 ongf the othe flower insulating member 6. Note tha tT he protrusion 81 is on the 
structure periphery of the upper insulating member 5 and includes the through holes 31 
and the through groove 33. Also, the protrusion 81 includes the grooves 32 for the lead 
lines 9. Protrusion parts 50 on to terminal block 8 are on either side of the through 
groove 33 where the protrusion 81 contacts the stator core 2 i s th e samo as in the 
e xamp le e mbodim e nt i n Figur e 1 . Z. 

In F i guro 7, tho symbols aro tho samo for tho samo parts as oxp l a i nod i n Figures 
1 and 3, and thus tho i r exp l anations w i l l bo omitted. Tho othor i nsulat i ng mombor 5 has 
protrusion parts 81 on its p e riphery, whoro the protrus i on parts 81 aro fabricated w i th 
mu l tiple through ho l es 31 and through grooves 33. — Furthermore, on tho s i de of tho 
protrus i on part 81 that i s opposite the s i de that contacts tho stator cor e 2, or in other 
words, tho side that supports tho covor (7), not shown, mu l t i p l e l oad lin o fastening 
grooves 32 aro fabr i catod, as shown i n F i guro 3(a). Protrusion parts 50 ar o fabricatod 
at both e nds of tho through groove 33, on th o s i de whoroin tho protrus i on part 81 
contacts the stator cor e 2. 

[0040] The otheflower insulating member 6 has aprotrusion parts 80 about on 
its outer periphery , wh o r o multip l e through ho le s 31 and through grooves 33 ar e 
fabricatod i n said protruding parts 80. . Furthermore, ind e ntat i ons aro fabricat o d onT he 
protrusion 80 has an indentation sunk into the side that is opposite of th e s i d e of th e 
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protrusion parts 80 that contactt o the stator core 2, or in othor words, on tho s i do that 
supports tho covor (3), not shown, whoro . The indentation includes multiple through 
holes 31 and through grooves 33 pass through tho i nsido of said indentation part. 
Furthermore, protrusion parts 41 aro fabr i cated on ono s i do of tho through grooves 33, 
and thero aro omboddod fasten i ng p i ns 34 . t he through groove 33. On one side of the 
through groove 33 are anchor posts 41 , and on t he other side of saidthe through groove 
33y33 multip l o are slack pins 36 aro omboddod botwoon a ltemating with the mult i ple 
through holes 31 . fabricatod 31 . This may be also seen from Fig. 3b as shown i n F i gure 
Sfe klescribed above . The aforomontionod slack pins 36 ea nmav include notches 
engraved at their bases 20, which may be bent eas il y from tho base of said l ead 
tinefrom the base of the terminal block , for e xampl e , w i th a notch ongrav e d at th e bas e 
tho roof. 8. Tho protrus i on part Protrusion 80 i s fabr i cated with includes through holes 51 
on both ends of the through groove 33. The indentation parts 12 fabr i cated in of the 
protrusion parts 11 of the stator core not on l y mate w i th said protrusion parts 80 and 81 , 
but sa i d protrusion parts 50 2 have protrusions 50, which fit into the-th rough holes 54r51 
an dwhereupon the tips thereof are welded so-tha iin order to secure the en eupper 
insulating member 5 and the othe f lower insulating member 6 ar e s e cur e d t o both sides 
ef the stator core 2. 

[0041] The stator assembly 1 in Figur e o f Fig. 1 i smay be assembled as 
descr i bed bolow in the following manner . In oth e r words, th e flat Flat terminal pin parts 
29 are inserted into the multiple through holes 31 andin the lead-terminal blocks 8, for 
which said fast e n i ng protrusion parts b lock 8. The anchor posts 41 ar e mat e d mate with 
the through holes 39 fabr i cated i n of the flat terminals 4£^af e10. The terminal block 8 is 
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mated with the indentation parte 12 fabricatod on the protrus i on protruding partspart 1 1 
of the stator core 2. The ono insulat i ng mombor 5 and tho otho r lower insulating 
member 6 aro f i ttod and the upper insulating member 5 fit tightly from both sidos on 
either side of the stator core 2, wh o r oand the afor e m e ntion e d mat i ng protrusion parts 24 
aro matod mate with the through holes 26 andat the tips. The tips of saidthe mating 
protrusion parts 24 are welded to fasten the on elower insulating member 5 and the 
oth e r upper insulating member 6 to the stator core 2Z. 

[0042] With reference to assomb l o Fig. 3, the stator assembly unit.F i guro 3 wil l 
b e r e f e r e nc e d, b el ow, to e xp l a i n th e r e solv e r connection m e thod using th e stator 
assemb l y un i t 1 in Figur e 1 , describ e d abovo. Tho stato rc ore coil wires T (not shownr^are 
wrapp e d on ) wrap around the respective magnetic poles of the stator assembly unit 4y 
whoro tho l. The tips 35 of the stator coil wires thus wrapped are wrapped onto the tips 
of4he fastening pins 34 after passing between the weld parts 38 fabr i catod by b o nding 
tho flat term i na l s 10, a nd pass i nq across the slack pins 36. The weld parts 38 of the flat 
terminals 10 are bent to secure the tips 35 of the stator coil wires. 

[0043] The two electrodes of a resistive welde r, not shown, are i nsert e d i nto 
may respectively contact the through grooves 33 to push on tho wo l d part from the w eld 
part 38 and top an dside of each flat terminal 10 to bend the weld part 38 onto the 
bottom toside p e rform of the ros i st i vo w e ldinq f lat terminal 10 and retain the tip 35 of the 
stator coil wire . The r e sult i s electrode t hat contacts the top side of the flat terminal 10 
does so by passing through the through groove 33 from the top side of the terminal 
block 8. Thereafter, the stator coil wire is resistively welded to the flat terminal 10. In 
this manner, the tips 35 of the stator coil wires 35 that pass through the weld parts 38 
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afefor attachod a ttachment to the flat terminals 10 by tho wold parts 38. 10. The 
aforomontionod slack pins 36 thereafter are-4hefi bent out rto secure the tips 35 of the 
stator coil wire to the terminal block 8. 

Noxt, oonnoctor termina l s 30, tho tips of which be i ng pross f i tted onto the load 
linos 9, aro equ i pped a l ong tho l oad l ino fasten i ng groove 32, whoro said connector 
t e rmina ls 30 mato w i th tho f l at term i nal pin parts 20 that aro i nserted into tho mu l t i p l e 
through holes 31 and that pass through ono surface [thoroof], and said flat terminal p i n 
parts 29 and connect i on terminals 30 aro arc woldod [together]. Said l oad l i nos 9 aro 
connoctod to tho stator co il wir o s 35 that aro wo l dod to tho flat term i na l s 10 at tho wold 
part 38 by sa i d flat term i na l pin parts 29. Noto that tho bond i ng out of said slack p i n 36 
can b e don e aft e r comp le ting sa i d arc we l d i ng. 

[0044] The tips of the connector terminals 30 are press fitted onto the lead 
lines 9. The lead lines 9 sit in the lead line fastening grooves 32. The connector 
terminals 30 mate with the ends of the flat terminal pin parts 29 passing through the 
terminal block 8 via the through holes 31 . The flat terminal pin parts 29 and connection 
terminals 30 are arc welded together. In this manner the lead lines 9 connect to the tips 
35 of the stator coil wires. The bending of the slack pins 36 may be performed after 
completing the above-mentioned arc welding. 

[0045] The -With reference to Fig. 7 the stator assembly-uoft 1 in F i gure 7 
ism ay be assembled as d e scr i b e d b el o wf ollows . I n other words, not on l y The flat 
terminals 10 are mounted on the terminal block 8 by inserting the flat terminal pin parts 
29 insert e d into the mu l tip l e through holes 31 fabr i cated in on the on eupper insulating 
member 5, but a l so 5. Additionally, the anchor posts 41 of the terminal block 8 accept 
the through holes 39 fabr i cated in of the flat terminals 10 aro matod w i th tho fasten i ng 
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protrus i on parts 41, and tho 10. The flat term i nal parts t erminals 10 ar o s o cur o d so as to 
out across traverse the through grooves 33. groove 33 as is shown in figure 3b. The 
protrus i on parts Protrusion 81 and 80 of th e on e of the upper insulating member 5 and 
the otho r and protrusion 80 of the lower insulating member 6 arefjt tightly f i tted into to 
either side of the indentation parts 12 of the stator core 2 from both s i des of tho stator 
core 2, whore the through ho l es 51 and 2. The protrusion parts 50 and through holes 51 
are mated tog e ther and the tips of saidthe protrusion parts 50 are welded to secur e , . 
thereby securing the on eupper insulating member 5 and the ethe riower insulating 
member 6 to tho stator core 2, to thereby assemb l e the stator assembly un i t, c ore 2. 

N e xt F i gur e 3 wil l b e ref e r e nc e d in e xpla i n i ng, b el ow, th e r e so l v e r attachm e nt 
m e thod using th e stator assembly un i t 1 in F i gur e 7, d e scrib e d above. The stator coi l 
wir e s, not shown, ar e wrapp e d onto each of th e magn e t i c po le s of th o stator assemb l y 
un i t 1, and th e tips 35 of th e stator coi l w i r e s thus wrapp e d are pass e d past th e slack 
p i ns 36 and through the spac e b e tw ee n tho wo l d parts 38 that ar e b e nt and fabr i cated 
on the flat t e rmina l s 10, after wh i ch th e y ar e wrapped onto tho t i ps of th e fast e n i ng p i ns 
34, — Th e e l e ctrod e s of a r e s i st i v e weld e r, not shown, ar e i nserted i nto th e through 
groov e s 33 to p e rform r e sist i v e w e ld i ng while pushing on the top and bottom of the weld 
part. Tho result is that tho stator co il wir o s 35 that pass through tho wo l d parts 38 aro 
w el d e d onto th o f l at t e rm i na l s 10 by tho wold parts 38. Tho afor e m e nt i oned slack pins 
36 ar e then bent out. 

N e xt th e conn e ction t e rm i na l s 30, tho tips of wh i ch be i ng pr o ss - fittod onto tho 
l oad linos 9, ar e dispos e d along tho le ad l in e fast e n i ng groov e s 32, wher e sa i d 
connect i on termina l s 30 are mat e d w i th th e f l at term i nal p i n parts 29 that have boon 
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insert e d i nto th e mu l t i p l e through ho le s 31 and pass e d through ono surface th e r e of, and 
the flat t e rm i nal p i n parts 29 and th e connect i on t e rm i nals 30 aro arc wo l dod [tog e th e r]. 
Said load l i nos 9 aro connoctod to tho stator co il wires 35, which havo boon wo l dod to 
tho flat terminals 10 by tho wold parts 38, through tho afor o mont i onod slack p i ns 36. 

Tho roso l vor I/O terminal structure accord i ng to Claim 1 makes i t pocsib l o for tho 
afor e m e ntion e d le ad l ine t e rminal b l ocks to not on l y hav e fast e ning p i ns, on which the 
stator co il w i ro tips aro wrapped, omboddod therein, but a l so to havo multip l e through 
ho le s and through groov e s in tho direct i on sa i d mult i pl e through ho le s ar e li n e d up, so 
that th e flat t e rminals that aro provid e d with flat t e rminal p i n parts that conn e ct said l oad 
lin e s and th e stator coi l wir e s [tog e th e r] ar e equ i pped hor i zonta ll y on said le ad l i n e 
t e rm i na l blocks so as to cut across said through grooves to mak e it poss i b l e to provid e 
conn e ct i on t e rmina l s that connect the t i ps of said le ad l ines to sa i d f l at t e rminal p i n 
parts, th e reby mak i ng i t poss i b le to not on l y reduce th e size of tho termina l plat e s, but 
also mak i ng i t poss i b le to produc e sma l l reso l vers for high amb i ent t e mp e ratur e s, 
wh e rein, for examp l e, polyam i d i mid w i r e s, or tho li ke, which hav e strong and robust 
i nsulat i on, can b e usod for th e r e solv e r stator co il s b e cause it is poss i ble to i nsort tho 
ele ctrod e s of a r e sistiv e wo l dor into sa i d through grooves eas il y. Furth e rmor e , said le ad 
l i nes need not b e wrapped onto th e stator co il li n o s aftor th e stator has been instal le d, 
simp l ifying tho structur e of tho jigs for tho automat i c w i nders, ther e by s i mplify i ng 
automation. 

In th e r e so l ver I/O terminal structur e accord i ng to Claim 2 sa i d load li ne t e rm i nal 
block is not on l y formed w i th mult i p l e l e ad li no fast e ning groov e s on on e surface 
thereof, but th e opposite surfac e is e quipped w i th s l ack p i ns to gu i de tho stator wiros to 
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tho side where i n said multip l e through ho l oc aro l i ned up, and fasten i ng pins for 
wrapping the stator co i l le ad lin e s on the s i d e oppos i t e of whore sa i d s l ack pins are 
equipp e d, across said through groov e , wh e r e sa i d s l ack pins can be bent up eas il y from 
tho base of sa i d l oad l i no term i na l block, thus el i m i nat i ng tho need to wrap tho stator coil 
w i res with sa i d load li nos attached to tho stator, [thoroby] simplifying tho structure of tho 
j i g i n tho automatic w i nding oqu i pmont. — Furthermore, a l though thoro aro s l ack pins 
equipped in conv e ntiona l jigs, sa i d s l ack p i ns can b e b e nt out e as i ly from tho bas e s of 
th e afor e ment i oned le ad l i ne t e rmina l blocks, s i mpl i fy i ng th e j i g structur e . 

I n tho rosolvor I/O termina l structure accord i ng to Claim 3, sa i d l oad lino terminal 
b l ock is fabr i cated with a surface whoroon said fasten i ng pins and s l ack pins aro 
provided, and fabricated with a mating protrus i on part on tho other surface, whoro sa i d 
mating protrusion part fits together with through hol o s fabr i cated i n either said one 
i nsulat i ng m e mb e r or sa i d oth e r i nsu l at i ng memb e r, thus making i t poss i b l e to s e cure 
said mat i ng protrus i on parts i n th e ax i a l d i rect i on through w e ld i ng. 

I n th e r e so l v e r I /O t e rminal structur e according to C l aim 4, said l oad li no term i na l 
block i s fabricat e d with a rim part that contacts tho stator coro on tho surface on tho s i do 
opposite from said mating protrusion part, thus not only making it poss i b l e to simplify 
tho positioning r el at i ve to the axia l d i r e ct i on, but also fast e ning i n the ax i a l direct i on. 

I n th e reso l v e r I /O t e rm i na l structure according to C l a i m 5, sa i d l e ad l in e t e rm i na l 
block i s fabr i cat e d separat el y from tho ono insulat i ng momb o r and from sa i d othor 
i nsu l ating m e mb e r, not on l y i ncreasing th e d e grees of fre e dom i n th e d e sign, but a l so 
making i t poss i b l e to us e le ad li no term i na l b l ocks suitable to specificat i ons such as h i gh 
t e mp e rature amb i ent env i ronments. 
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In th e r e solv e r I /O t e rminal structures accord i ng to Cla i ms 6 and 7, said l e ad l i no 
terminal block is structur e d as an i nt e grated unit w i th said one i nsulat i ng memb e r or 
w i th said oth o r insu l ating mombor and sa i d load l i no terminal block i s structured from a 
top t e rmina l b l ock and a bottom t e rminal b l ock sp li t b e tw ee n on e surfac e and anoth e r 
surface, thus not on l y making i t poss i b l e to simplify tho structure i n tho rosolvor when 
us e d in a us e e nv i ronment that i s not as harsh, but a l so mak i ng i t poss i b le to reduce 
costs. 

I n th o r o so l vor I /O termina l structure accord i ng to Claims 8 and 9, said flat 
t e rm i na l is such that said f l at t e rmina l p i n part is d e f le ct e d to an angl e of approximately 
90 d e gr ee s r e lat i v e to th e flat term i nal and i s not on l y i nserted into an aforemention e d 
through hol e , but also passes through th e oth e r surfac e so that th e f l at t e rm i nal p i n part 
that is passed through sa i d through holo conn e cts to a conn e ctor t e rm i nal e quipp e d 
along sa i d load li no fastening groove, whoro sa i d flat termina l i s fabricated w i th a rim- 
shapo wo l d part b o nt at tho location wh o ro i n said through groove is crossed, thus 
mak i ng it possib l e to uso a resistive woldor to wold together th e stator wir e s and th e 
w e ld parts e as il y. 

In th e reso l v e r connect i on m e thod accord i ng to C l a i m 10, th e le ad li n e t e rm i na l 
block, to wh i ch th o f l at t e rm i nals havo bo o n attached, is fast e n e d to tho stator coro, tho 
stator coils are wound, res i st i ve welding i s used to wold sa i d w e ld parts to sa i d stator 
coils, and said flat t e rmina l p i n parts and tho conn e ctor t e rm i na l s are arc wo l d o d, thus 
simp l ifying automat i on. 

In th e r e so l ver conn e ct i on method accord i ng to C l a i m 11, aft e r f i tting, i nto an 
indentation fabr i cated i n a protrus i on of th e stator cor o , a lead line term i na l part, wherein 
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sa i d fastening protrusions mate w i th through holos fabricated in tho f l at termina l s, 
through th e i nsertion of said f l at term i na l p i n parts i nto sa i d mu l t i p le through ho le s, th e 
one i nsu l ating member and tho oth e r insu l ating m e mb e r ar e e ach t i ght l y f i tt e d from both 
s i des of th e stator core in order to mat e the through ho le s fabricat e d i n on e or tho oth e r 
of th e aforement i on e d insu l at i ng m e mbers w i th th e afor e m e nt i on e d mat i ng protrus i on 
parts, and th e tips of sa i d mat i ng protrusion parts are affixed to th e i nsu l at i ng m e mber to 
form a stator ass e mb l y, thus prov i d i ng a stator ass e mbly un i t for wh i ch the w i nding of 
the stator co i l wires is e asy. 

In th e r e so l vor connect i on m e thod accord i ng to Cla i m 12, stator co il l eads ar e 
wrapp e d on sa i d stator ass e mbly, and th e e nds of said wrapped stator co il l oads are 
passed through tho s l ack pins and between tho wold parts that are fabricated with a 
b e nd i n said f l at t e rm i nals, after which tho t i ps th e r e of ar e wrapp e d on fast e n i ng pins, 
whoro tho stator co il load l i nos that aro pass e d b e tween said wo l d parts are woldod to 
tho flat terminals at sa i d wold parts through r e s i stive we l d i ng of said w el d part s after 
ins e rt i ng tho e l ectrod e s of tho res i stiv e w e ld e r from th e top and bottom of said through 
groove, and th e n b e nding sa i d s l ack p i ns, thus mak i ng it possib l e to conn e ct th e 
r e so l vor us i ng a simple jig structur e . 

The reso l vor I /O t e rm i na l structur e accord i ng to Claim 13, connect i on term i na l s of 
l e ad li nos wh e r e in conn e ction term i nals are press e d onto th e t i ps th e reof aro equipped 
along sa i d load li no aff i x i ng groov e to mat e w i th sa i d connect i on termina l s at sa i d f l at 
t e rm i na l p i n part, which have pass e d through said on e surface aft e r be i ng i ns e rt e d i nto 
sa i d multipl e through hol o s, where sa i d f l at term i na l pin part and the conn e ct i on 
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terminals aro thon arc wo l dod together, thus mak i ng i t possib l e to connect tho resolvor 
using a s i mpl e automatic coi l wire j i g structure. 

[0046] Although the invention described herein is with reference to particular 
embodiments, it should be understood that these embodiments are merely illustrative of 
the principals and application of the present invention. It should therefore be 
understood that modifications may be made to the exemplary embodiments described 
herein, and that other arrangements may be devised without departing from the spirit 
and scope of the present invention as defined by the following claims. 
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